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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide such a manufacture of a 
heat exchanger tube that dispenses with a large and very costly 
press or die and that is inexpensive and also capable of an optimum 
design in accordance with various needs. 

SOLUTION: A cylindrical material 24 to be worked that is made of a 
thin metal is set in a female die 31 provided with multiple recessed 
parts 32 on the outer circumferential face of the shaft 63, with 
more than one forming pin 35 inserted in more than one guide holes 
34 provided in a pin guide member 85 oppositely facing the female 
die 31. The material 24 to be worked is made movable or immovable 
in the shaft direction, or rotational or irrotational, selectively and 
combinedly, according to a pattern to be formed; a ring 88 is rotated 
supporting a roller 89 which is movable in the radial direction and 
which comes into contact with a cam 101, thereby continuously 
moving the forming pin 35 forwards and backwards. The material to 
be worked is plastically deformed through the striking motion of the 
forming pin 35. and is formed with a number of continuous or 
discontinuous rugged lines which are orthogonal, parallel, inclined, or 
zigzag against the axial direction. With a pin guide member 85 
rotated, and with the position of the forming pins 35 successively 
staggered, a required number of rugged lines can be formed using a 
small number of forming pins. 
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[0 05 1} l&iX. ^ff^aSDCCfcl^r. ;^1fft^27a. 2 

A^{pI$s^i±^:^7A|giij^--^. 78('^. }^l?i$ai'r6cfc 
^iC. :7*-ij79. h80>&:fM/r:7-7-r^>'Y-iU92JS: 

iHllE^-tt. ^^'^'^^/M.'C. ;^A<i:^S;jf^ffie>icorE3l 

[0 05 2 ] 0l7^3:^^a5D<Dmffl?^ci:*8^^7f^L/c*>c7) 
[0 05 3] 85«f>;^V KaJMr'^O . lIi^(D|iggP32 

K?L34icti-en^n*Rattsu < {t^mi)(m(Dm}r 

H;^^ ^ Rilt^c7)iSfinXt«424;t^^»A $ ti U^is . 
^.ffjffl b* > 35<7) ^^PalSB^CD^H fiRffJffl b' > 3 5<5:^CC 
{^il ^ i± -E) ^1^ ^ f^|$-r ^ ^ 36;!)^iStt 6 :h T I ^ -5>= b* 
>:^V K§Ptt850T^CC«. b>35CDpJiil^H^ilf|Hj-r 
^*S©Jgr>W87:<>5^C:t6^irfc«9 , b•>353!^^/^'^06^cl: 9 

ttss^i. b*>;^7V KlgiJbfiseiftffJ-cifflJ^^c^ b>;^' 
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[0 054] SS('J^?f5fflb->35CDf^S^C^S@aE^igg 

. r3 «; > i^'88CD5'fiacci5c^/-<:^Sgr>Ccn a89^ 
rJP<DMiffiWa5;0^fig-r'SgP^^i@l^.9O^ 

[0 05 5] n n3tl^ y > i>'s8(i . =3 p^J# > ^'SgJi 
10 $69iiffiff5riffi^*or;fe«9. ]^^t^-$fioc|p]|ET'i)o 

3P3?J^i;>i/88(OInIi£ti, nPS96Ccl:OfiX?Kffie>35 
Om^S^JPU. b>CD$fe®'C?^ttlX«f424^J$ff^t-^(D 
-C. b'>cr)|S*5^l^ia^-^PJtt(D]ac4S»aX«l4CDi# 

=iP3?J$y >^S8(D|pISCC(*;^:^jg:fgift;b^ik:^g<h 
T-So f^^-or. ccrii. v ^ -^^^^ -)\^mW)'^-^7S 

i:?^ u;^.-E^94^e^«^-l±. ^CD^^ ';;^.■E;^94tC^- 
95■C@#^ tl/c 3 P^}# y > ^/fgifjf il9i:SrIpH£$ C 

20 (7)#fl5^t'i. a^:7u-A96^c@^$n/cgee977:^^exr 
j.T'>y>^'98<oMo^cj:or''u-=*-^^ty ^^^aj 

^ . ^"y y ^S#94. r3 n > ^^5glj!)lii9i^e>'a p 

3^}* > ^'88tia^iC[nl$^;g:f#jh-r€>c 
[0056}101{J. 3P3t}ty >i^88(0^1-^6C. r7P8 

30 ^*3iAOlH]a3l02^Wr'S>;t?AX'ab'2>o CCD:^AlOl('i;^ 
A|ES!j^-5?26CCcl:0:t?t^ffi*27a 27b>5r/M^r|plfe$ 
:h'E>o ^17;0^6*^J-5J:9^C. ^-->^> ^103^1X0 

:3P3tJ^«;>y88. ;^3c?f^^b>35;:?^^f31$t^/cb> 
FSPI^tsst^. 019tC7nrr&S:3.^ -:' h<bL.r. 3P 
V > ^'SEift#9i^C>'b'>;^V Klgt(i$486i(D#?f>iffi 

[0 0 57] '^XCC^ :$^mmBP33CC^6i'f^Bmm(Dm: 

n--5'72rfe}$-r'5>. ^or. M»nxW424cz)— ^S^f4 

[0058] CCX\ ^'>tf^ KSPttssIiSSL/cttSg 
vCOT:fd^. ^/c. :7^H^;f>-Y-JUSEiJ!j-t--:5?7S^|pl$s 
5i±. >''-U79. h80^/rUr7^-<7fW--;U92^ 
Ipllr^-tf^o i2e97?!):»e>JiT^«$&L., xTt^y>^'98 

^mfj^itX^^ y^93^mm^'^^t. ^"y y^lS.^ 

94^^y ^ 5^ >r --;b92tcji$£^ nrisiiKU . :3 P3tf# y 
50 >i7'5Ei6IA9i^/rLr, na^tf^y >i;/88*^lpii5-r'5o 
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[0 0 5 9 ] fcfcU. :^us9fy^i3Aroicom^xo2(fC^^ 
CD f > ;!)^'Sa c ^ j^c (. ^ li^r ^ ^ „ 
"mk. -^"O ^S;0ffie>35^<:j:-i>iiMegpn^i6f^r\ 

[0 06 1 ] ^20. ll2l*5cfcC>'S22^ffil^r. ^6CC:P: 

ffl f > 3 5:^^ig:;^f^ --^PbI Pir 2o*g2^ ^ n . c ti^c >rt 

[0 06 2] ^20W:7nL/cJ:^^cCf^e^f^S-r'i>i# 
*:^gpcDfE^rag|5Ei^J^2i(a)CDci: ^ 6c orfiSff^-r 

-^o fip-^. iSff^ffit:->35i;^AlOl;?0:S^21(a)CD&^P^{f^ 
CC^^C-^ri^^i. PPltf^ y >^'88;&^[pl|5LrP0897t^^ 
fi£ff^fflt*>35(Df^SSg|5tC*r«>. f>ai t'>kCCg^~r 
6r3D89('^;^7 Al01(D[M]g[5l02tClK^ f:)iAt5^0r\ fXD 

[0 0 6 3 ] cn^f>r . s. t. a. b. ct&^MJjD 

"C. :3n3t}^y >5^88^|pIls5-l±TPPS9;^^b->i t:*> 

imyo\^ cc ^ ^ i i ^> B$it:^f^cc >07t^SrH^ 
PicDiii5t(DftJg. fip-^. 360^ X (1/40)= 9' mi^ 
intern. =J OS9V\l'><D]k^^l^\l < „ 

[0064] ;xcc. mmi:m4^—^mmfcm&:^^^(.c 
ioi5ra#it::^f6]cc36o* xci/20)=is* isii^^-tt^, c 
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ifrntt^^. ^Cr'=iP89:?!)^f>OfIJ^^Pri< 

[0 06 5] im'&m^im. mimc^mi^i^x^ 

<<h. e^W^rJB^CCttJXL. :7'UXtCJ:0^J^«:)finX 

^^^M^CC»nxU/cJa^. HisCcij^Oirc^^ic, l*;;^ 

[0 06 6] :XCC. ^i2ffigPE2^?fJ^^^Cc^^, ^ 
*r\ §EiA^lS64t<: ct 9 #63^§f^^^/ci:r F :^f^cc^«j 
$i±. 53^ieEgI5ffl(7)iIlt^^ri^KJFJfflb>35Cc>r+r5)^l±^, 
:^>^Cc . m\m b > 3 5 i p a 89(D14^r4 S 2l(b)0D 

9>^i2gccT^o gp^. Mflnxivr*4^pn<^ff^fflb->35 

CDO"^. f>a'-'kCC?^j£;'r^=in89?:^^±r;^AioiCD 
20 C£]gPl026C|lX$*PiAt^cfc9CCt'. :^ A 101^^11^ L/cS 

J: ? n/ciiQ^:;!)^'iiM-r ^ fS/jNft griig^xMflnxt^t 

l^J<?:)IHIg|5^ff^J?RT^>o ^XtC. M»nXlvtf4^^.^ggg|/c 

ct#::^fS]cc^Dj$ii/cft. M?jnxW4cDlBiii^il^:^f^cc 
oTiBjtiopn^sibf'f^m^ 2nm(om^^w^m^^. 

[0 06 7] mm^r^E3^nmr^(^at. ^sjf^me>3 
30 5tz:ix2S9(oi<Lmm%^m2uo(oj:'?m^m(^cLx. ^ 
mmmE2^:mmtj:mmi'j^^n'>. rj:^. cnt*. ^ 

SeMSlSE 2^0^bJ^cMfinX«f4^i8O' |p]fe$-ti-TEl2i 
(b)coiBgrif r <b cfc 0 ^ c i t-il" ^ ^ c ^ib 

®g|5E2. E3r\ Mtt^^^-^^gU^CD— g|5CC. #CC^ 

m^>io2^m^ X ^jc^j- «Mc 

[0 0 6 8] ^ff$fflt*>35tDiJf7!)^^liii^5i. miieOcI: 
[ 0 0 6 9 ] ^(D/ci^CC. b>:^ '{ KIEii^-^(f4^ 

>tf'{ Y^mms^m^n^^. mmcDM^^mm^-^xm 
50 Si-r^i^^cc. fiP7s hr^}ai-r'E>c<h:?t^^r^^« 
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[007 0] <bc5r. *]5fecD?BS3{c*5i^T^>. mm 

[0 0 7 1 ] ii23('j. mB(Dmm3^a.^m^^xBmm^ 

[007 2] m24t. m$iK<ommtmm3id^mi.^fc 
m^^fjkLfci><ox$>^^ coii^. mi^^(ommne 
mmi:i^m2A<Dm^ t^^mw(fCj:(o . o- ±30- 

[007 3] misiit. mm^i^m urji^^^xmir^mx 

[0074] iHiiicc. iflj^^<5fflL3^j:t^-c. RMt^<7:)M 

mrj^m^cmmi^^h^mc^^y^^Wiyihtst. ^25 

[0 0 7 5] ±iao ct 5 or . rff^:ft ^ losjg^^ffj 

^ff^ftJS^i /3 IJ: 0 /J^ ^ I ^ /3 2i i^C 30 
[0 0 7 6] iHSM^i^ffiUJ^jrl^i^^. SRORgJl^MflD 

^^^c^^^-cffM-r c t tf^xt -So 

[0 0 7 7] 

[0 07 8] (2) mm(^. mmu^moymm^rn'o^ 
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[0 0 7 9 ] (3) mmt:>^m'Mm^\< ctccj:^jm 

a^<Dt:y^^m^i>Ct-f)^X^. S/c. (5]$£SSCD;^7 

[0 08 0 ] (4) nmyj\^(^cE^Ltcm^^^^(^j:K^ . r 
jS#:<DMfinxW)f4Cc: mux. ^^C'^yoi^ ^> 5 c ^ ti^^:'? ^ci^ 

[0 08 1] (5) m^^mi)^hts:^¥]m^mmjj^m 
^m^i^^. ^miL^>^i>cmiti^mi^m(oti^m^x 

m^^ctr^<. fie-p-c. ^B-^jraxfff^ofiT^RSc 

[0 08 2 ] i^S-) V^-i^^^i-JVCOmfkti^Mm^^C. 

i J: . iti5eqs#3:cm^r ;^ ^ ^^c ^• y - 0 
c t f)^x'^ . mmm(D^hmit^m^ c t f)^x^ 
[0 0 8 3 ] (7) \'m^^mi:^m^mf&tr 
^ c i cc cfc 0 . ^^i^^ i.^fmm f >tfeT'BFfsifec7)iiodh^^ 

[HI] :^'mM(Dmmmm\(tc^(,^ ^bBm'so^mmm 
mcommmfmx$>^. 

mz] mm^comm i (fC:^^^^mm^mmmmx^ 

[113] ^2COX-X»rffiar*'5o 

[114 ] :^§m(Dmi^(Dmm2 tc^oH:^ ^ei^^oMit^ 
[H 5 ] mmm<Dmm2(,c^i,^^fsm^(Dmmmx$> 

[0 7] i^mmcornKDm^m^^-rmx^^^ 

ms] &mm(om2G:>mmi^^^rmx^^. 

[119] e^ScDI^3cDfj[^*i?Jj^/^T[lr$>^. 

[^10] m^(DiE:mm(Dm^yjm^mrmx^^^ 
[^11] i-:>(Dmm^<o^m^m^^x2mm(DSM 
m^i'^mr^m^frs-rmx ^ ^ . 
[n 1 2 ] ffi^.ffisriCDS^ L^^^^±mo:>%mmx$> 
^= 

[HIS] $:^fl^iccl:i>r'^ >:7'JW>:i>->;S:Wr€>e 
[1114] *^Bg^cJ:^-vl;>;J<^->>p^^->;g.:^-r:z> 

[HI 5] *f^B^ccj:^. uyii^ccmmmm^m-f 
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mil] mmm<DBB3(fC^t,'f^misi^(D^mmv$> 
[13 1 8 ] mi7<Dz - zmmmvh^. 

[132 2 ] m2mB.mm(oBmm^(oj!m::^f'v v^wt 
[132 3 ] ejB(Dia6^^:fflc^riadb^^jfjjar-2>ia^(D 
[132 4] ^^wm>mm.t,mm.^m^^hm^(mmmr: 
[^2 5] (Hs^^f^fflL^^ci^T'Gaei^^gtff^-r^it^o 
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